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MFI ^^^-^^^^^^A-b-t-^-^^/^:® Mobil ^5}^f 

%L¥i ZSM-5 3M, ^*^ra#^^Li£^^, ^/"^^ -f-&&^ -frft 

-T, ^Tlf^^^^T^*^^^^^^^, ^-^^J-^- MFI 

USP 3, 758, 403 t> *t^T >MiMfc^'ffc#'ffc#] t afc/fc ZSM-5 
15 ^^^r^-T^^.^>^^^^M.<i^Jt^p C 3 -C 4 #^6^^#-„ ^^P^E.^ 
10%REY G^^M^] t^ 13 ^ 1-5%, 2.5%. 5%#J 10 % (ft ZSM-5 
fi i yb^%t4&$>fa$Li$>&tfjf'^i%fr>, ZSM-5 
ii^f^lft ZSM-5 £*^0¥ ^^^jHt^l5l#^^:^. 
USP 5,318, 696 7J^— #^L^^jr|^>^4&tb^-f- 30 
20 MFI ^^;^^-^^M^^^^^^^#^J-^i±^. ^jn-^i&iii&i&ift 

USP 5, 997,728 >2^f T t $L 

fc®mtf}7r&~ m&&m&n>3L : &&-jfci 3 ?fa^ 12-40%^ zsm-5 ^^^mjl 

^^*J.>- 10%, ZSM-5 JzHHtM t^i=^J^i± 3%„ jJb^j* 

CN1034223A ^ 7 — *M -f 4t/^&^^#^§HMfc#J , ^.^ 0 ~ 
70% ( ^^^'J^*^Jl^-H") (ft&A. 5 - 99%^iL*L*.^^^ 1-50% 
#^;5£U&.£-t#3M;# 0~ 25^%6$R E Y^^^Y^^^75~ 100 
30 *%^^^^#i^i7b^S^#^^'^^b. i£#4fc#JJWI£>>l HZSM- 
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CN1147420A^T— ^<MM*»#±.#JMr MFI tkfttiifrT*, 
it # is. A $3 aRE 2 0 3 bNa 2 OAl 2 0 3 cP 2 0 5 dSi0 2 , ^ a=0. 01 ~ 0. 25, 
b=0. 005 - 0. 02, c=0. 2-1. 0, d=35 - 120. ffi &m 

ZSM-5 ^JM^#4fc^#aMfi*.*U&, **.4fc»4t**.«|tT««. 
& USP5,110,776 + , 4Hf-TeHMUi*$ ZSM-5 £^-^-f$Hfc#] 6$*>]4h 

USP5, 171,921 ZSM-5 *^f#4MT 

20-60 <ft*M5 tt, M&*$tt>&%l%Lvfc/egi 500 - 700TC7jca-^*h3®^, B 
■f C 3 - C 20 *2#4*,,£ C 2 ~C 5 #^^^>^Bt, HZSM-5 # 

USP5, 236, 880 />^f- 7 MFI i& MEL gifofr^- # ^^^J , **»7at*fc 
ft tf^^J/fl^jftiffite^tfT C5-C12 ftSfctt^MfrflL* 

^w^-ifc-cs., c 3 ~c 4 mm^^^^ viii 

7jC^*h3£, ^# VIII t$k. 

CN1057408A XkifcXtii #LWfc4&M , JMptfciStfflMb 

&^myL#l 0.01-3.0 0.01-1.0 
0.01-10 -g%45¥j ZSM-5. 0 ^iM^, A#*MS);b*L 
■f 15 W&SiL^S ZSM^ft. P #^^Mife,#^^a^^ 350 ~ 820"C, 

# o.i-io ^h^"^^^^^^^^^^^^^^^. 4kifi&4ty>frfe 

(BTEX) , £i^^;7if^^. >Mn*tv*j£4Si&Jk, ##J4.it&*MS*b^ 
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*&Mr&ftM¥i&toK>3£&.3&fr7 tttfi*ftfC, JC&U ZSM-5. ZSM-ll. 
ZSM-21 fr*f$*>W.K>M¥lZtm3t4t7 tt¥i*ftfL, 1973 &~3f- 
7#J34MT MFl &ft6tj7frJ£, R & fUfc^fc |j &4^fti* 

( fafc&jfrfcfafrtfj ) <Kf^#Hfc ( USP 3, 756, 942 jfe USP 

3, 845, 150 ) . 

USP 4, 288, 645 ^7/8fcZn^45A&4Mfc*], gt £.^4- 50% Ait 
^fe^HNJpt*««L^*r*»fi. d L**ii^. 'S^^^^f^ 60%, fit 
Ziifc*-f 20%. USP 4, 175, 057 if* USP 4, 180, 689 4S*F"T£— #.&-f4|E. 

# MFI ^^4fc*|^-^T^A«t^T*t^^'ffcA>fe, ^il*^" 
#]^>#, £JL7-ff££*Sftifc3r&, fc^flt-ffc*J«jSt«t(USP4 f 795, 844 ), 
i^tt^^atat (BP 252705. BP 050021 3» USP 4, 350, 835 ) jf*$|,M£ 
6$4££&i& (BP 120018 %e BP 184927 ) . ##J*fc, BP 252705 4HF7 
— *MH4fc*j , *#&JM»*t# 1-12, ttiM-*##*ttlUfc*fe 
/JMfc4B4L«S*» 0. 5-10%#4fc, ^'S^i L VIII^^>^^^-'feic^:^T^ 

4fc#J JJJ ^ A* Hl^ x Jk^ Jfl # 

CN 1081938A — #^^^^^^>J # y£-4fc2U±x£ , * 

JM*.***^ Zn/HZSM-5 ^<fiMfc#] , /8 jMW*3M*rtfc, 

%m&4-, JL%4-m.%<fr 29 3ttSt**^J9-fi5.«i 

^^t^^^:. ^SISMU^sJft CN 86 108104A USP 4, 636, 483 

— nX^^m^M^T^ C 2 -c 5 »±/ t :Mf##*N-i£&*t*., ^^T^^-^ 

#^>^###Ue,4s, ##$S$fc^-i!fcjMi, **J4Ht^&&. +S^#J 
CN 106200A ^^<ftjfli^^^4t.^>£tf Zn-Pt ^ Ga-Pt HZSM-5 
HZSM-11 ^^^'J^Pfl^^l^l^.^^^Wfe^ ( C 4 -C 9 ) mfrtfjM 
ft 7^^Pt,^ffc#>J;M^.i^.USP4, 180, 689 USP 4, 334, 114 

m&*1f-#} Ga/HZSM-5 -fgHfc^J >3 f- C 3 -C 12 % t# J$,£i^j5SLi£4)£ 

4fe.#J^>^'&^L^i^#'|!t, &&&&4tM#l&&tiL*k*'&%.ikF 1 lM.. USP 

4, 157, 293 f^^JfcMT- ^fl^— «.*^**fciL-*-^«.#&SI 
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zsm-5 d^j-ft<flMb*j, *T4t&$L-fr&4fk4iM&ft4t 

3f& CifiilSiL, ft Ga MFI *;6.MMfcaj t ^>V#^4e., ^Ti&ifc^ 
;&4fc^4&#i&#'&, ^^^^^J^^-t^A^^^. (USP 4,407, 728 
EP 215579, EP 216491, EP 224162, EP 228267 ) . >fg-4-, it* 

£/^t ^&4ftifciS^«:t-fcj|.Jt*'^ ( USP 4, 766,265 ) . 

# MFI #^^flt«ife^4(b, "T^jM*.^ 4S. 
^^4fri^#4t#'J-f # MFI *;&*4&&^4fe*hltffti 

(P. Meriaudeau Zeolites: Facts, Figures, Future, 1423-1429, 
1989; E. S. Shapiro , International Symposium on Zeolites as 
Catalysts, Sorbents and Detergent Builders RFA, 73, 1988 ) „ EP 474536 
^^-Mf— ^MFI #;S, —ft4b&-fc£:M,. — Sn, Ge, In ^ Pb 

¥l. CN 1284405A ^^fT— SHMfcift-^ , ^-^T^, — ^i&ll^ 

£<#iL##»— MFI, MEL^MFI/MELH^#^, tltCj-C^^ 

*#aNMfciLj& + , ##JA^#.&iH$:*» MFI 

^fcJtffl fit S — # MFI £r#ji#^-^, mft&Jtfrftft&M, 
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rf? 

JX&^4£ (ft* ( 0~ 0. 3 ) Na 2 0 ( 0. 5 ~ 5. 5 ) A1 2 0 3 ( 1. 3 ~ 

10) P 2 0 5 ( 0. 7 - 15 ) Ml x O y (0.01-5) M2 ffl 0 n ( 70 - 97 ) Si0 2 , Ml 
iklFe. CojfcNitft— x&-&m tflM^-£t, y ;M^$$;L Ml fL'ffc^ 
/jf##— >HBt, M2i&ij Zn. Mn. Ga jfc Sn ftfj— m M2 6^-^$:, 

Ml fcU2&M,?L-$:&}&&*m, *H.4fc4b^4L^^*t x. y. 
mjfcn #J^4fc^^#r^I*], #);*p, PJTT&tf)&M,^mto%£ t jT Fe 2 0 3 . Co 2 0 3 . 
Ni 2 0 3 . ZnO. Mn 2 0 3 . Ga 2 0 3 . Sn0 2 4h 

*£.9i#N£.# MFI ^^^^t » 'ffci&Ml;^ Fe, M2 ^ Zn, ^f£i& 
Ml % Fe, ^ISJftJ" M2 # Zn ^r-fit.^ MFI £M*J^3^# ZSM-5 ^1^) 

MFI &#Hfiy%>X, ZSM-5 |sj ^ MFI 

CN1052290A. CN1058382A. CN1147420A, CN1194181A ^^"^^f. 

&£LW*L&i6fr-3'*. ^fL4fc^^**^^(0- 
0. 2 ) Na 2 0 ( 0. 9 - 5. 0 ) A1 2 0 3 ( 1. 5 - 7 ) P 2 0 5 ( 0. 9 - 10 ) Ml x O y ( 0. 5 - 2 ) 
M2 m 0 n ( 82 - 92 ) Si0 2 „ 

fr^-ffi&m#T ft: H 2 0 = 1 : (0.1-1): (5- 

10) # ^iS J- 100X:T^ 0.3-1 >Mfr;&i±a&, 

Fe. Co. Ni t#i— #»5*Aifc&£vft Zn. Mn. Ga. Sn t<tf#— #*h^ 
ftiiMriSUt, 400 ~ 800X^T^ 0.5-8 ^fcf, * t ^f-^^)^^*h3S 

*J£93*MJl#*$ MFI &M£-stm-^ WT&mM MFI 

*i£#0fl*.'f*#MFI tf, ^.#J#i±^t^T^^#^34& Fe. 

Co. Ni — tf-MZLi&il-kM, Zn. Mn. Ga. Sn t^^— *h^f 0$ 
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95t^j£i$£fcHS & 400 - 800TC^-#T^-^i^-, ^^^^^j 
& Fe, Co, Ni ^—fr&M, Zn, Mn. Ga, Sn ^— ¥)tt>&%Q*.fe'$L 

^Fe, Co, Ni fcfc%L&±&g- 95TC>&^^, 

£ 400 ~ 800t:4HtT^)&^, *^#^it#*^^>^ Zn, Mn, 

Ga, Sn ^j^^i^T^i^^^S:^^ 95lC>a^3^^. fcHf, 

95V*T&i%$l®:1-, #-^-H-#t^^Fe, Co, Ni #*^r,i, Zn, 
Mn, Ga, Sn ^—tfjM&fy)7£-fc%Lfc'^^£_ 95^^^^^^^, 

9510^^^^^, #^-H-#*^^Fe, Co, Ni ^--#4fc^#7jc 
WfSi. 95X3^3^^^, ^#^##J:^^^ Zn, 
Mn, Ga, Sn ^— &j<K>&%>7£'%-%L£.gi&.M. 95Xli&&5%£} m^f- , g. 

e. #^5t^^^a#^it#*^^^^^#^ Fe, Co, Ni 4l 
— $"kM,Zn, Mn, Ga, Sn 4^— 95 

>Mt^S_£. 951047^^^^-^ , ^E 400 ~ 800X:#-^T^-^ 5 #-^-N"# 
Fe, Co, Ni 3L—fc&M, Zn, Mn, Ga, Sn ^—^j 7}c%l%L& 
1: (5-20) <#g|>&tbi&^ ^L80~95tJ, pH=4~7 Tt#2~ 

>ML»J#r$H*<# MFI gfa&^ffi, &M4rltm* mUtfi Fe, Co, Ni 
K&MiMZL Zn, Mn, Ga, Sn 4b&&i&tl'£<lritf}fc'fe'&&., 
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&&±U&m&%\&$ift)^?fx&M^% 1-50 w*>, 

Y 20 30 35 **Xi3l3U$- 

;te7;MC*>m4fc# MFI gr#^ » 15 **%tffUfc4Mfc*i, JvXfrlbWft 
#J4a«s (*«fe-W 13), 4^$&&4HMS.£, %M^j*^m*», 4£#>f& 

&&%Wfr*ftbWji' , f-^frffa^ Na 2 (K Fe 2 0 3 * Co 2 0 3 , Ni 2 0 3 > ZnO. 
Mn 2 0 3 . Ga 2 0 3 . Sn0 2 , A1 2 0 3 . Si0 2 tfj'tim X M&,$t&>i?W\%. ( #-J& «^ 
&4fc3^#f;3r* (RIPP » , ^#*^^t, 1990 

1 

# 20gNH 4 Cl >£^- lOOOg 2jCt, ^JJb^l^t* 1 ^ lOOg ( -fg. ) B 1,4fc 
/^p ZSM-5 (W^Jri^. iUSr>ir^;k, Si0 2 /Al 2 0 3 =30 ) , 

£ 90TC^4fc 0. 5h i± 2. 0gH 3 PO 4 ( 85%) 

1.5gFe(N0 3 ) 3 . L2gZn(N0 3 ) 2 ^ 90g 7jCt. 4*^«&^8fcifr:l*^; #T# 
550TCj**fe*fc« 2 *B*, ty^tf^/ffctt^^ffi. >E,#^Mf4fc# 
ia^^f? 0. lNa 2 0- 5. 1A1 2 0 3 - 2. 0P 2 O 5 - 0. 9Fe 2 0 3 - 0. 6Zn0- 91. 3Si0 2 . 
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2 

# 20gNH 4 Cl Sfc-f lOOOg , ft jH^fc t ;fr»;v lOOg ( -f^ ) & 
f&ZSM-5fr^ffi i^^m^mrSLj^, SiO 2 /Al 2 O 3 =30) , 
£ 90 1C3L:& 0. 5h i±jfc#&#h 2. 0gH 3 PO 4 ( 85%) 4 
1. 5gFeCl 3 , 0. 8gZnCl 2 Jfc-f 90g ?Kt > ^il^a^a***^; #T##A 
£ 550T^:j&*t3£ 2 <Mtf-, *P;ML#IMfrtf£*-J-a$. iL*^#Mfc#*Rj& 
% 0. lNa 2 0- 5. 0A1 2 0 3 - 2. 1P 2 0 5 - 1. lFe 2 0 3 - 0. 5ZnO- 91. 2Si0 2 . 

^^fc-W 3 

# 50gNH 4 Cl ifc-f lOOOg 7jCt, ftj&^J&t^^ lOOg 
^p a aZSM-5^^ (-^AHIl^ri^, ^J^^-^, SiO 2 /Al 2 O 3 ~70) , 
£ 0. 5h ^, it^#^#; # 8. 0gNH 4 H 2 PO 4 Sfc-f 60g Tjcf , J§ 

fcflf-akMt***^ » ^ ssotc^-^^^ 2 &_ttiLff&&®%_th v. 5 

^Jfc^Jig Fe(N0 3 ) 3 2ML;# 6%, Zn(N0 3 ) 2 3. 1 % ftj&^^aME. 80 - 90 

°CT3L4& 2 i±Sl, -frSL&^ifc, X-E&J'J 550TC 

0. 03Na 2 O- 2. 3A1 2 0 3 - 4. 8P 2 0 5 - 1. 6Fe 2 0 3 - 0. 5ZnO- 90. 8Si0 2 . 

# 50gNH 4 Cl ^ lOOOg 7jc^, ftj&^asLt^^ lOOg ( -f& ) 

f AZSM-5 i (^*H£4fc#] #Ji5r$£r^&, SiO 2 /Al 2 O 3 =70) , 
£ 0. 5h ^, it*#*^; # 8. 0gNH 4 H 2 PO 4 jfc-f- 60g Tjcf, 

H^f-St^at**^ ^ 550^^^^ 2 <J>*h #_Li£#A4fcB*.rti 1: 5 
#Hs-WiSSMt# 5%# Fe(N0 3 ) 3 80 ~ 90t:T3L&: 2 *8fr, *±*l, 

4f-3Ufc5&^2*., XJ.34.Sl 8 550TC*g-)&*t^ 2 #_Li£ 

tf-AifrBifcrti 5: 1 tf]tb&)-5feJ$L%fcM. 5%# Zn (NO 3 ) 2 80~90X:T 

2 iijft, Hf-^ig^/fc, XJ.i4.i'JB#-fr, -fi-^t ssonjfcisfc 

0. 05Na 2 O- 2. 4A1 2 0 3 - 4. 5P 2 0 5 - 1. 5Fe 2 0 3 - 0. 6ZnO- 90. 9Si0 2 „ 



8 
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# 80gNH 4 Cl Sfc-f- lOOOg tf-t, fajt&tfL^fo^ lOOg (^&) 
ZSM-5 (^*HI^]ri/, ^T^*-^A, Si0 2 /Al 2 0 3 =170 ) , 

£ 85t^:& 0. 5h J$, # 8. 9gNH 4 H 2 P0 4 60g 7jC^ , J? 

^#ia^^7fr. # 31. 9gFeS0 4 -6H 2 0 ^ 6gZnS0 4 ^l-f 90g 7jc^ , ^ 

0. lNa 2 0- 0. 8A1 2 0 3 - 5. 0P 2 0 5 - 10. lFe 2 0 3 - 3ZnO- 81. 0Si0 2 . 
6 

# 60gNH 4 Cl 1000g Tjct, i#7jHi>i:j&t^^ lOOg ( ^Nk ) ^-ffc. 
ZSM-5 ^-J-fli (HfeJ-Hlt^r^./ 6 , ^TJ8r*^A, SiO 2 /Al 2 O 3 =50) , 

& %5X:X.%t 0.5h i±*4f jfc-Bf; # 6. 2gNH 4 H 2 P0 4 60g 4 

jl^f-a^gt*. £Hf; 7.6gFe(N0 3 ) 3 -9H a O J£-f 90g -5Jb.ifc#A 
ja-^ft*. *HS 600TC^-^Ah3® 2 »MU- f #1. 6gZnCl 2 ^-f 90g * 

0. lNa 2 0-3. lAl 2 0 3 -3. 5P 2 0 5 -1. 4Fe 2 0 3 -l. lZnO-90. 8Si0 2 . 
7 

# 50g (NH 4 ) 2 S0 4 i£^- lOOOg ^t. ftj*b^>&t^^ lOOg ( -f- J. ) 
H^A ZSM-5 ^^-j^ ( r £ , ;fcJl5r&^;&, 
SiO 2 /Al 2 O 3 =30) , ^85-C^O. 5h & , i±*#|&#; # 7. 8gNH 4 H 2 P0 4 j£ 
-^60g^t» ^afc-BH^St*:!*^; # 7. 6gFe(N0 3 ) 3 -9H 2 0 3* 4. 6gMn(N0 3 ) 2 

(2ML50% )^ 90g 7 J<-t> ^JiSl^a^a*^; /Sf##&£550 

■c^*ta 2 'hat, ^a**.**/***^^*. 7t*^4»f'fe,#M^^ 

0. 03Na 2 O-4. 9Al 2 0 3 -4. 5P 2 O s -l. 5Fe 2 0 3 -l. lMn 2 0 3 -88. 0Si0 2o 



8 

# 50g (NH 4 ) 2 S0 4 S£f- lOOOg TjCt, iSjj&SgogLt^^ lOOg (f|.) 
&4bj*,& ZSM-5 ^^i^ ( -Jfe**-fll4fc#J r 4- >* , *.«ri*^A, 
SiO 2 /Al 2 O 3 =30) , 85TC£;& 0. 5h;£, i±^#^#; # 7. 8gNH 4 H 2 P0 4 ^ 
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-f 60g ^Ct > ■5&Wm>&%.7k&1- ; # 13. 9gCo (N0 3 ) 2 -6H 2 0 4. 6gMn(N0 3 ) 2 
(^50% )^90g7jCt, Jdii£#J , u^3l:^£HF; #r##«k£ 550 

0. 03Na 2 O- 4. 8Al 2 0y 4. 5P 2 0 5 - 3. 5Co 2 0 3 - 1. lMn 2 0 3 - 86. lSi0 2 . 

9 

#50g (NH 4 ) 2 S0 4 ^i^ lOOOg zH-t, i^jjtti^^t^^ 100g ( ) 
ZSM-5 fr^-fa { ^^^.^m r !k f , it/&>&^&, 
SiO 2 /Al 2 O 3 =30) , >fc 85TC^L4£ 0. 5h j£ , i±^#^^f; # 8. 6g (NH 4 ) 2 HP0 4 

60g tJc^, -^>3i^->S.^^:^-^i^; -fr/fa/N. 7. 5gNi (N0 3 ) 2 -6H 2 0 
4.6gMn(N03) 2 ( *A 50% ) 90g ^JJ****^****^; 

600TC^^*h® 2 <M*h ##; t #*jWtW*.WW^&. 7&*^Nfr<ffc# 

0. lNa 2 0- 4. 9A1 2 0 3 - 4. 5P 2 0 5 - 2. 0Ni 2 O 3 - 1. 0Mn 2 Oy 87. 5Si0 2 „ 
10 

#50g (NH 4 ) 2 S0 4 ^ lOOOg 7j<-t , T^jfe^^t^^ lOOg ( ) 
ZSM-5 fr^-ffi ( ^*tt4$4tM r >k J* , , 
SiO 2 /Al 2 O 3 =30) , & 85t:£.4£ 0. 5h i±it#^#f; # 8. 6g (NH 4 ) 2 HP0 4 
^-f 60g 7jct, ^>^#>^^^>f ^i^; 7. 6gFe(N0 3 ) 3 -9H 2 0 ^ 

4. 4gGa (N0 3 ) 3 -9H 2 0 ifc-f 90g zK-t , ^iife#Ai&^a**t-f ; /3fr##& 

£ 600X^^3® 2 *j>Ht, ##;*4&*;ML9I4it/*«*dM-JI. TLik'sttt 

tf>^£B.R% 0. lNa 2 0- 5. 0Al 2 Oy 4. 5P 2 0y 1. 6Fe 2 0 3 - 1. lGa 2 0 3 - 87. 7Si0 2 . 
11 

# 50g ( NH 4 ) 2 S0 4 i#.-J- lOOOg > T^ib^^t^A. lOOg ( ) 
A'ffcj** ZSM-5 (i^fftlri/, ;£/&>&^/k, 

SiO 2 /Al 2 O 3 =30) , 85TC3.4& 0. 5h & , i±a#£|#; # 8. 6g (NH 4 ) 2 HP0 4 

60g 7jct> -£#l#f- >t*fc^; #^>>v 7. 6gFe (N0 3 ) 3 -9H 2 0 
2. 4gSnCl 4 -5H 2 0 90g ?Jc^ , 4 Jii^#^^^g:^^; 600 

A# 0. 2Na 2 0- 5. 0Al 2 Oy 4. 5P 2 O s - 1. 6Fe 2 0 3 - 1. OSnOy 87. 7Si0 2 
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g&W 12 

# 50g (NH 4 ) 2 S0 4 ^f- lOOOg #-t» &jfci£>kt^>^ 100g ( ^Jfc. ) 
IflifA ZSM-5 ^^0? (i^-f ^llfij 41 , ibJ^^-^^, 
Si0 2 /Al 2 0 3 =30 ) , 85TC^#: 0. 5h>#, it^#^#; # 7. 8gNH 4 H 2 P0 4 
■f 60g 7jcxf», Js&jfri&^gfcah&H-; # 7. 6gFe(N0 3 ) 3 -9H 2 0 ^ 1. 6gZnCl 2 

90g 7jct, ^Jiit#A»^a7fr»i : -; 550TC*£j&*t3£ 

0. 05Na 2 0-4. 9Al 2 0 3 -4. 5P 2 0 5 -1. 5Fo 2 0 3 -l. 1 ZnO-88. 0SiO 2 „ 
xfrHs*] 1 

4M£ USP 5,472, 594 ZSM-5 

# 20gNH 4 Cl lOOOg , ftj&^j&t^^ 100g (-fJO 

& ZSM-5 a^f-fli ( ■&i&(Ltf.Mr£-? L , SiO 2 /Al 2 O 3 =70) , 90T3^t4fc 0. 5h 
J£, 5±*#j&^; *»^3.4gH 3 P0 4 ($Mt85%) , ^ST^W 0. 5h, ifc-f-; 

0. lNa 2 0- 2. 3A1 2 0 3 - 2. 1P 2 0 S - 95. 5Si0 2 „ 
*J-rt»*J 2 

&.*tt&W&ffl£-*%. 4fcj&4£tt ZSM-5 

# 50g ( NH 4 ) 2 S0 4 lOOOg 7jc^ , ft Jh&lft.'f' 100g ( -f-Jt ) 
■fc^^A ZSM-5 ^^iJ$ (i^f 4fc^]>Ti^, 
Si0 2 /Al 2 O 3 =30) , ^E. 85TC3t^ 0. 5h^, i±$&#8ktfr; # 8. 6g (NH 4 ) 2 HP0 4 

60g#.+ , J?****^***^; #^^7. 6gFe(N0 3 ) 3 -9H 2 OJ8:-f 90g 
7jct, _h£H#,& j&d'&jJN*^ ; 600T^:&*t3g. 2 'MSN 

0. lNa 2 0- 5. OA1 2 0 3 - 4. 5P 2 0 5 - 1. 5Fe 2 0 3 - 88. 9Si0 2 . 
xflbW 3 

&xttb4MLm4k-*%* ZSM-5 

# 50g ( NH 4 ) 2 S0 4 lOOOg Tjct , fc*b$Mt + lOOg ( ) 
Aft^A ZSM-5 (i^f^^lri/- it^^^A. 
SiO 2 /Al 2 O 3 =30) , ^E. 85TC^ 0. 5h^, i±*#aHft; # 8. 6g (NH 4 ) 2 HP0 4 
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jfc-f 60g , -^AW*^***^ ; 2. 4gZnCl 2 90g > 

#*P*4£'!H4ii.flrtf^"?-». it t ^ ^Jf ^ ^ & A ^» 
0. 15Na 2 0- 4. 9A1 2 0 3 - 4. 5P 2 0 5 - 1. 6ZnO- 88. 9Si0 2 „ 

flj-Hs-W 4 

*b*!jjHH£-4fc. ZSM-5 ttft. 

#50g (NH 4 ) 2 S0 4 ^-f lOOOg , ^Jjlb^^t^^ 100g ( -fg. ) 
a 0 * 4fc >* £> ZSM-5 ^-f-^ (i^fft^ri/, & ^ A , 

SiO 2 /Al 2 O 3 =30) , £, 85 T:£_4£ 0. 5h , i±j&#J&0h # 7. 6gFe (N0 3 ) 3 -9H 2 0 

i. 6 g znci 2 ^ 90 g > 4*^a^a*»-T-; #r##&>& 600TC^- 

0. 15Na 2 0- 5. 1A1 2 0 3 - 1. 5Fe 2 0 3 - 1. lZnO- 92. 2Si0 2 „ 
*)-tb#<J 5 

4wtfrts<WA*l4Hl* #i?M£# ZSM-5 
# 50g (NH 4 ) 2 S0 4 ^ lOOOg^t > ftj&i^&t^^ 100g ( -f- & ) 
A-fb^A ZSM-5 frfffi ^^IfA^, ibJHr&-^/k, 

Si0 2 /Al 2 O 3 =30) , & 85TC3U& 0. 5h ^ , it #1 # 6. 9g (NH 4 ) 2 HP0 4 

*f- 60g 7jCt 5 ^aHfra^SfcTfr^i 5 -; 2. 6gZnCl 2 VX^%L&% 

100gRE 2 O 3 /l #IUbifM*#ii£>k 56ml 90g :#-t> -5-hii.#Ai» 

^gfcifri!*^; #M*#A£ 600TC^^*t3® 2 ffrftf&fy&MLW 

0. lNa 2 0- 4. 6A1 2 0 3 - 3. 6P 2 0 5 - 1. 7ZnO- 5. 4RE 2 0 3 - 84. 6Si0 2 . 
13 

800TC. 100%?J<-^^-^ 4 'Mfr*t3g, 20 - 40 B ^ 

£M4>&4£ft) DOCP (-|fc*HMfc*lr£.>* > ^J-it-f-#*J#^jft#4fc*J, 
#JJ*-#^fj)?4£ 95: 5 # * Jrtbi&X^ ^ , #^t^>*#^^_Li4 
^NHfr, ^#£-#;#iU&^JL 500T:, 600t?, #]&tb 4, #L4b 

5 go •^^^^^/ fc A>*^&#^-^J^t^^^^^. 



12 



WO 2005/042404 PCT/CN2004/001230 



4tl 





%J$L ( 20X: ) /g/cm 3 0. 8731 

#Mq ( 70T? ) 1. 4682 

( 80TC ) /mm 2 /s 17. 56 
/ *C 



& 189 

5% 398 

10% 418 

30% 457 

50% 497 

70% 549 

90% 73.5%, 560X3 

0. 07 



#.&./% 0. 7 

£.47% 0. 05 

S ^*/% 0. 12 

N ^*/% 0. 11 

C 86.43 

H 13.53 
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4&£ii.ii5; ^xfrrtk*!] 3^*.^, t M , 4zft 

4 #atb^, j^j^it#4t*»Jlj*t^« 
^*^H^, 4s. ^-^#A^#4b#^^tb^ 4 4atb>T^. 

MFI 12) J§3Mr#.jM|* 

4& MFI (*frtb-^ 2) ;fc*bH, ^^^a^, 4s.ft$i + && 

*:M"4£:*.tiUMf*». &4l, ;ML?ll*MHrfi$lg^ ^4r^^t-fci^ MFI & 

14 

-£^4fc#JSMr;fc*i»YSi^ft 20*%, *Sgr*|30*%, 35 * 

%#, >to»A. 15 *%MFI ^^^^-i^#7&#^^^J.it. iM^ifc-W 6 

4M*##^ffi####$£'Bi&iE.» HNA^-ffcfL-ffcflUfc^J CAT- 
1, ^#Ji(U8*}-tfs*| 1 #)^-^^^t'li MFI £--f-*f jM*-*b#j 5 

MFI frT$ft£ftm&&&&MA*frlb$L4biti CAT-*j-*b 1 

^CAT-^-tb 2. 

ftjL&ft&&M£®&fii&#>&M.X3&*r 8001C, ioo%^^-4b 4 
'MH-*ta, #>EM^ifc 20 - 40 gtf«U£., &;£^*v6#:iU&3L^_h 
Stfr^tfh TtMt&tf-ftJgLMT&M. 5Q0V, -MliSJL 600"C, ^1*^4, # 
5g. ^J&JlfcltW^^^fcil-Saraj^ + ^^iltftLA. "if 
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*l jj £r & 

1. —^^^fr^Mj^L^tf] MFI ^it7jc4t,#^^, VX 

4MM&#;£:M-2& : ( 0 - 0. 3 )Na 2 0( 0. 5 - 5. 5 )A1 2 0 3 ( 1. 3 ~ 10 )P 2 0 5 ( 0. 7 - 
15 ) Ml x O y ( 0. 01 - 5 ) M2 m O n ( 70 - 97 ) Si0 2 , #t > Ml j& £j Fe, Co Ni 

ttt— *t, x^Mi ffifc^-it, j^mJLui 4Mfc&#M&#— 4-$t, M2 

5^ iF Zn. Mik Ga^Snt^— m M2 #^^#t, n M2 ^ 

>NK:. 

if;$ ( 0 ~ 0. 2 ) Na 2 0 ( 0. 9 ~ 5. 0 ) A1 2 0 3 ( 1. 5 - 7 ) P 2 0 5 ( 0. 9 - 10 ) Ml x O y 
( 0. 5-2) M2„0 n ( 82 - 92 ) Si0 2 „ 

3. &rm.fr*\gr$Ll&2{£)fr^ffi, £ + 0hK.#Ml # Fe, M2 % Zn. 

4. *UR*L^J*jjL 1 i& 2 #£^01, £t#H&# Ml # Fe, M2 # Mn. 

5. 4feJR*L*J**.l*2**^», Ml # Fe, M2 # Ga. 

6. #MMMyMtl#. 2#^|$, £t#M£<Hf Ml Fe, M2^Sn„ 

7. ^ja4sUfJ:3M*- 1 i& 2 g-^m&ifi Ml ^ Co, M2 # Mn„ 
8> 1 i& 2 tfjfr^ffi, £t#H&tff Ml # Ni, M2#Mn. 

9. *M»MMil ^^jf ^ ZSM-5^^„ 

10, *L*»J*jfc 1 -9 zl— iftfr^^ft%&1&te>\k&.?Lfc&yk&^K>$L 
4b4L4mMM t ft . 

IK fcU'JJM*- 1 " 9 MFI 
^<tt4ft^^^^J&^^: -fUfc: H 2 0= 1: (0.1-1): (5-10) ¥} 
lOO-CT^.^ 0. 3-1 'Mfr^ital, i±$8t£vfc 
Ml j^M2 400 - 800*CT^-^ 0.5-8 ^Bt, 

Ml Fe, Co if* Ni — *t*. M2 i& £ Zn, Mn, Ga 4* Sn — 

12. ^*L^J^ll^^r^-, ^t^^^^t^it^A^^ 2 ! 

13. 4£/&4M'J^^- 11 <#^&, #t/5t*«at*ti|L^at***-f-*.#fe 

14. &jft:M>].JMt 13 <ft>3r&, ^t^T^.^?!^^. i£jfcdU*Ml*» 
^**4Sai 95TC*ri&^fcHS ^ 400 - 800TC^T^-^, -fr^ 
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^^-ti^^^rM, Ml fr&M, M2 tfjVC&tyjy^fc&^&.M- 95"C i&^3$ £ , 

15, *JR*l*J**.13 ti]?r&, #t#H*.*$*lA^ itifc&v* Ml if* 
M2 *)-^ ^ i£#2fc*£ 3tm.&#&X#J& tfj it * * # -MlMfc^*b 
m^tai 95t:^^^^-f-, £ 400~ 8001C#-#T*£^> 

16. 13 *t^X.6t?)^#> i±3&&-,& Ml jfw 
M2 *t^-f- $ 3bff (ft i±$L # if ^* -MHfc<£*4& 

17, &J&*UpJ4M*. 13 #t/3HL#$|A^ i±$fc£vfcMl#» 
M2 SMf 2t*fe # i±i& A#^^.4feJ& # ^^f-^ if ^* # 

ai 95X^41*^^^, #^it^*6^^^Ml 
*%.%Lfr ±&M.95X: ^ **i=- , *^ #^ it tf) mtijft 

18. £rf&#U'JJM*- 13 #>sr&, *t#H£#?l^^ 5±3t^r^Ml;fa 
M2 $ Sfcff iSUt # i±«£.##;£4jUg- 6$ a^--^ it ^* # <M*4fc<^4b 
4^4r^ Ml fr&M, M2 ^^#^^7K^^^E.^iS^. 95X:^i^^^^ 

19, *ja*L*JJ|-4tl3 ^t^HLttSlA^ i£3t£v*Ml*» 
M2 $ # 3±m.JLft&3L#U£ ft it <ft £*-#ffc^4fr 
#-S£S8L&£S.£ 95T^j&J$£7fcHS ^ 400 - 8oox:^#t^-^&^, -fr^ 
##*#^<&vftMl ^^^M2 4fc^4&#^^M£l: (5-20) 

^80~951C, pH = 4~7 2~ 3 ^Bt^it^, "spi^L 

20. 14 19 #t #M&# 
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